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RAA-5: Excavation/Offsite Disposal 

ASSUMPTIONS: 

i. 	 Discount rate for net present worth calculation of 7% per recommendation of EPA 
document 540-R-00-002, A Guide to Developing and Documenting Cost Estimates 
During the Feasibility Study. 

ii. Cost estimating sources: 

Building Construction Cost Data, RS Means, 58th Edition, 2000 
Environmental Remediation Cost Data, RS Means, 6th Edition, 2000 
Local vendors, RI costs for Pownal Tannery, and ongoing projects 

iii.	 Abbreviations: CY = cubic yards; CF = cubic feet; SY = square yard; SF = square feet; 
LF = linear feet; LS = lump sum; EA = each; MWK = man weeks; MSF = thousand 
square feet; MO = month; WK = week; CYL = cylinder. 

iv. 	 Future use of site for recreational purposes. A separate investigation and cost estimate 
will need to be prepared for future site development. 

v. For costing purposes, assumed that wetlands will be recreated at a 1:1 ratio. 

vi. 	 A 1.5 conversion factor was used to convert from CY to TON for sediment/sludge cost 
calculations. 

vii.	 RI determination of waste quantities adequate for implementation of Alternative 5. No 
additional sampling required to further delineate extent of waste. 

CAPITAL COST ITEMS: 

Estimated Time to Complete Alternative: 

- Mobilization/Demobilization: 
- Site Work 
- Excavation 
- Wetlands 
- Site Restoration 

4 wks 
5 wks 
20 wks 
3 wks 
2 wks 

8.5 Months 

Note: Total project duration does not include seasonal impacts or delays. 

L2001-290 RAA-5 



1. Mobilization/Demobilization: 

Site construction activities will require office trailers and field office supplies, storage 
trailers, decontamination trailers, sanitary facilities, utilities (phone and electrical, 
including connect/disconnect fees and monthly charges), and site lighting.  Assumed 
installation of electrical poles will be necessary to bring power to the lagoon area (1 
pole/150 LF). During construction activities, security will be provided 24 hrs/day at 7 
days/wk. An allowance for pre-/post- construction submittals and implementation plans 
is included based on hourly rates for engineering and office support. See hourly 
breakdown included with applicable Common Cost Worksheets. 

2. Site Work: 

General Equipment: Includes construction support equipment such as site vehicles, 
dumpsters, and water coolers for the site office trailers. A portable generator is included 
to support equipment located away from electrical receptacles where using an extension 
cord would be impractical. 

Continuous Air Monitoring: Assumed 1 laborer at $55/hr will conduct continuous 
monitoring during 25% of site preparation and excavation. See applicable Common Cost 
Sub-Element Worksheet for breakdown of monthly expense. 

Clearing/Grubbing: Will need to clear and grub site to facilitate movement of 
construction equipment. See applicable RAA-5 Capital Cost Sub-Element Worksheet for 
additional assumptions. 

Well Abandonment/Replacement: Assumed 7 wells in the lagoon area will need to be 
abandoned/replaced for cap construction and excavation of perimeter berm between 
Hoosic River and Lagoons 1 and 5. Cost estimate based on experience. 

Surveying: Assumed 2-man crew with GPS at $135/hr onsite for 1 week during general 
site preparation and also for 21 weeks during excavation and capping activities at 3 
days/week. The unit cost estimate was based on information from an ongoing project. 
The Subcontractor’s cost includes hours for 1 supervisor at $50/hr and has an additional 
mark up to include Contractor’s O&P. 

Erosion-Dust Control: Assumed use of a water truck for dust suppression, the 
installation of silt fencing with hay bales along the access road bordering the Hoosic 
River (approximately 1,800 LF), and an allowance for construction of one sedimentation 
trap (50’x 25’x 6’). Exact location, size and grading requirements to be determined 
during design phase. See applicable Common Cost Sub-Element Worksheet for 
sedimentation basin material and quantity assumptions made for costing purposes. 

Access Roads-Perimeter: A temporary perimeter road around landfill cap will need to be 
installed to facilitate excavation/consolidation/capping activities (using 2,200 LF of 
road). See applicable Common Cost Sub-Element Worksheet for breakdown of unit 
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cost/100 LF. Road cross-section consists of a layer of geotextile, and 0.5 feet of crushed 
stone. 

Access Roads-Lagoons: Road access, through Lagoons 1, 4 and 5, is needed to facilitate 
excavation of contaminated material (using 500 LF). Road cross-section consists of 3’ of 
subgrade fill, a layer of geotextile, and 0.5 feet of crushed stone.. 

Perimeter Construction/Security Fence: Assumed the removal of existing fence and the 
installation of a 7-foot high fence around the entire perimeter of the Lagoon area. See 
applicable RAA-5 Capital Cost Sub-Element Worksheet for additional assumptions. 

Backfill Lagoon 2: Lagoon 2 will be backfilled to site grade elevation of 510’ to create a 
staging area for site trailers, decontamination facilities and structures. The final two feet 
of backfill will be 1.5” crushed gravel. See applicable Common Cost Sub-Element 
Worksheet for additional assumptions. 

Decontamination Structure – Heavy Equipment: Two, 8” thick, 25’x 65’, concrete pads 
will be constructed in the staging area to remove sediment from equipment. Pad 
construction includes a 6” gravel base, a concrete curb and sump with 12” corrugated 
pipe around perimeter. Exact locations and size to be determined during design phase. 
See applicable Common Cost Sub-Element Worksheet for assumed quantities and 
material unit costs. 

Decontamination Structure – Personnel: Two, 4” thick, 6’ x 6’, concrete pads will be 
constructed in the staging area. Pad construction includes a 4” gravel base with a 
concrete curb around the perimeter. Exact locations and size to be determined during 
design phase. See applicable Common Cost Sub-Element Worksheet for assumed 
quantities and material unit costs. 

Dewater Standing Water in Lagoons: Standing water volume estimate of approximately 
2,841,000 gal in Lagoons 1, 2, 4 and 5. Requires the use of one 300 GPM pump 
operating 24 hrs/day for 1 week to remove initial volume. Assumes no immediate 
ground water recharge. During construction, figure standing water will need to be 
removed approximately once per month to account for slow ground water recharge and 
precipitation accumulation. Dewatering of standing water assumed to be above the water 
table. See applicable Common Cost Sub-Element Worksheet for quantities and unit 
costs. 

Collection & Treatment of Standing Water in Lagoons: Will treat standing water from 
lagoons using eight Carbon Adsorption units. Each unit consists of two vessels 
containing 1,000 lbs of carbon/vessel; 2,000 lbs of carbon assumed to treat 100,000 
gallons. Fractionation tanks (20,000gal/tank) will be needed to store untreated water. 
Discharge of treated water will occur onsite through two infiltration galleries assumed to 
be 20’x 5’x 5’ and consisting of geotextile and riprap, exact location and size to be 
determined during design. Analytical testing will be conducted prior to initial discharge 
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to ensure proper treatment. See applicable Common Cost Sub-Element Worksheet for 
quantities and unit costs. 

Continuous Cleanup: Cleanup of site during construction activities – 1 laborer. Means 
unit price including localization factor and markups for overhead and profit. 

Site Restoration: Estimate from previous project. Costs to remove concrete structures, 
repair access roads, and clean up debris. 

3. Excavation of Waste Material, Backfill & Wetland Mitigation: 

Excavation: Estimate includes excavating approximately 31,100 CY of saturated sludge 
and 42,500 CY of unsaturated sludge from Lagoons (Table 2.7-1), loading the material 
onto trucks and transporting the material to a dewatering pad (if saturated) or directly to 
the disposal facility (if unsaturated). Cover soil from Lagoon 1 will be stockpiled for 
future use or disposal. Reuse of material not included in cost estimate. Assuming 
excavation rate of 60 CY/hr using two excavators. Quantity of removed material padded 
by 20%. Other costs include truck bed liners (2 liners/day) and 20 SY bed covers (1 
cover/day). Excavation assumed to be conducted without dewatering below the water 
table. 30% of operation assumed to occur under Level B conditions. 

Odor Suppression: Application of foam odor suppressant during excavation of 
contaminated material. Costs for labor include 1 laborer at $65/hr. Material costs 
include shipping. 

Hauling to Disposal Facility/Disposal Charges: For costing purposes, disposal facility 
located near Montpelier, Vermont, a distance of 127 miles from Pownal. Assumed a 
travel time of 4 hrs one way without heavy traffic. 

Confirmatory Soil Sampling: Needed to verify/confirm that desired concentration levels 
have been achieved through excavation. Analysis cost includes testing for Pest/PCBs, 
VOCs, SVOCs, Metals/CN and Dioxins. 

Technician – Soil Sampling: Labor required to collect samples during excavation - 1 
technician at $55/hr. Includes contractor mark up for overhead and profit. 

Sludge Dewatering Structures: Construction costs for a 30’ x 40’ dewatering structure to 
store saturated, contaminated, material before treatment. Components for construction 
determined from EPA document 625/6-89/022; S/S of CERCLA and RCRA Wastes: 
Physical Tests, Chemical Testing Procedures, Technology Screening and Field Activities, 
Section 7.1.3. - Untreated Waste Storage. Exact number and location of structures to be 
determined in design phase. 

Level B Equipment/Operation/Shipping Allowance: Assuming a crew of 15 will need 
equipment and supplies for the duration of the excavation and capping of the 
contaminated sludge. 

L2001-290 RAA-5 



Decontamination of Heavy Equipment: Includes decontamination of 5 pieces of 
equipment, once/day during initial site work and excavation of contaminated material. 
Means unit price including localization factor and markups for overhead and profit. 

Operation of Trash Pump: Cost to operate a trash pump for decontamination over period 
of initial site work, excavation and capping. See Common Cost Sub-Element Worksheet 
for decontamination of heavy equipment. 

Backfill Excavated Material: Assuming all of the material excavated will be backfilled 
with clean material from a local borrow source.  Means unit price includes in-place, soil 
density tests, borrow material, spreading and compacting with roller. 

Wetland Mitigation: Assuming 1:1 replacement of 2.4 acres of wetlands with locations 
of recreated wetland areas to be determined at the design stage. 

Seeding/Mulch/Fertilizer: Application over cap area of 4.0 acres. Means unit price 
includes localization factor and markups for subcontractor and contractor overhead and 
profit. 

Institutional Controls/Land Use Restriction: See hourly breakdown and rates included 
with applicable Common Cost Worksheets. 
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RAA-7: Solidification/Stabilization 

ASSUMPTIONS: 

i. 	 Discount rate for net present worth calculation of 7% per recommendation of EPA 
document 540-R-00-002, A Guide to Developing and Documenting Cost Estimates 
During the Feasibility Study. 

ii. Cost estimating sources: 

Building Construction Cost Data, RS Means, 58th Edition, 2000 
Environmental Remediation Cost Data, RS Means, 6th Edition, 2000 
Local vendors, RI costs for Pownal Tannery, and ongoing projects 

iii.	 Abbreviations: CY = cubic yards; CF = cubic feet; SY = square yard; SF = square feet; 
LF = linear feet; LS = lump sum; EA = each; MWK = man weeks; MSF = thousand 
square feet; MO = month; WK = week; CYL = cylinder. 

iv. 	 Future use of site for recreational purposes. A separate investigation and cost estimate 
will need to be prepared for future site development. 

v. For costing purposes, assumed that wetlands will be recreated at a 1:1 ratio. 

vi. 	 A 1.5 conversion factor was used to convert from CY to TON for sediment/sludge cost 
calculations. 

vii.	 RI determination of waste quantities adequate for implementation of RAA-7. No 
additional sampling required to further delineate extent of waste. 

CAPITAL COST ITEMS: 

Estimated Time to Complete Alternative: 

- Mobilization/Demobilization: 
- Site Work 
- Excavation/Solidification/Consolidation 
- Wetlands 
- Cover 

4 wks 
5 wks 
23 wks 
3 wks 
14 wks 

12.75 Months 

Note: Total project duration does not include seasonal impacts or delays. 
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1. Mobilization/Demobilization: 

Site construction activities will require office trailers and field office supplies, storage 
trailers, decontamination trailers, sanitary facilities, utilities (phone and electrical, 
including connect/disconnect fees and monthly charges), and site lighting.  Assumed 
installation of electrical poles will be necessary to bring power to the lagoon area (1 
pole/150 LF). An allowance for pre-/post- construction submittals and implementation 
plans is included based on hourly rates for engineering and office support. See hourly 
breakdown included with applicable Common Cost Worksheets. 

2. Site Work: 

General Equipment: Includes construction support equipment such as site vehicles, 
dumpsters, and water coolers for the site office trailers. A portable generator is included 
to support equipment located away from electrical receptacles where using an extension 
cord would be impractical. 

Continuous Air Monitoring: Assumed 1 laborer at $55/hr will conduct continuous 
monitoring during 25% of site preparation and excavation. See applicable Common Cost 
Sub-Element Worksheet for breakdown of monthly expense. 

Clearing/Grubbing: Will need to clear and grub site to facilitate movement of 
construction equipment. See applicable RAA-7 Capital Cost Sub-Element Worksheet for 
additional assumptions. 

Well Abandonment/Replacement: Assumed 7 wells in the lagoon area will need to be 
abandoned/replaced to accommodate cap construction and excavation of perimeter berm 
between Hoosic River and Lagoons 1 and 5. Cost estimate based on experience. 

Surveying: Assumed 2-man crew with GPS at $135/hr onsite for 1 week during general 
site preparation and also for 37 weeks during excavation and capping activities at 3 
days/week. The unit cost estimate was based on information from an ongoing project. 
The Subcontractor’s cost includes hours for 1 supervisor at $50/hr and has an additional 
mark up to include Contractor’s O&P. 

Erosion-Dust Control: Assumed use of a water truck for dust suppression, the 
installation of silt fencing with hay bales along the access road bordering the Hoosic 
River (approximately 1,800 LF), and an allowance for construction of one sedimentation 
trap (50’x 25’x 6’). Exact location, size and grading requirements to be determined 
during design phase. See applicable Common Cost Sub-Element Worksheet for 
sedimentation basin material and quantity assumptions made for costing purposes. 

Access Roads-Perimeter: A temporary perimeter road around landfill cap will need to be 
installed to facilitate excavation/stabilization/capping activities (using 2,200 LF of road). 
See applicable Common Cost Sub-Element Worksheet for breakdown of unit cost/100 
LF. Road cross-section consists of a layer of geotextile, and 1’ of 4” to 6” ROC. 
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Access Roads-Lagoons: Road access, through Lagoons 1 and 5, is needed to facilitate 
excavation of contaminated material (using 500 LF). Road cross-section consists of 3’ of 
subgrade fill, a layer of geotextile, and 2’ of 4” to 6” ROC. 

Perimeter Construction/Security Fence: Assumed the removal of existing fence and the 
installation of a 7-foot high fence around the entire perimeter of the Lagoon area. See 
applicable RAA-7 Capital Cost Sub-Element Worksheet for additional assumptions. 

Backfill Lagoon 2: Lagoon 2 will be backfilled to site grade to create a staging area for 
site trailers, decontamination facilities and structures. The final two feet of backfill will 
be 1.5” crushed gravel. See applicable Common Cost Sub-Element Worksheet for 
additional assumptions. 

Decontamination Structure – Heavy Equipment: Two, 8” thick, 25’x 65’, concrete pads 
will be constructed in the staging area to remove sediment from equipment. Pad 
construction includes a 6” gravel base, a concrete curb and sump with 12” corrugated 
pipe around perimeter. Exact locations and size to be determined during design phase. 
See applicable Common Cost Sub-Element Worksheet for assumed quantities and 
material unit costs. 

Decontamination Structure – Personnel: Two, 4” thick, 6’ x 6’, concrete pads will be 
constructed in the staging area. Pad construction includes a 4” gravel base with a 
concrete curb around the perimeter. Exact locations and size to be determined during 
design phase. See applicable Common Cost Sub-Element Worksheet for assumed 
quantities and material unit costs. 

Dewater Standing Water in Lagoons: Standing water volume estimate of approximately 
2,841,000 gal in Lagoons 1, 2, 4 and 5. Requires the use of one 300 GPM pump 
operating 24 hrs/day for 1 week to remove initial volume. Assumes no immediate 
ground water recharge. During construction, figure standing water will need to be 
removed approximately once per month to account for slow ground water recharge and 
precipitation accumulation. Dewatering of standing water assumed to be above the water 
table. See applicable Common Cost Sub-Element Worksheet for quantities and unit 
costs. 

Collection & Treatment of Standing Water in Lagoons: Will treat standing water in 
lagoons using eight Carbon Adsorption units. Each unit consists of two vessels 
containing 1,000 lbs of carbon/vessel; 2,000 lbs of carbon assumed to treat 100,000 
gallons. Fractionation tanks (20,000 gal/tank) will be needed to store untreated water. 
Discharge of treated water will occur onsite through two infiltration galleries assumed to 
be 20’x 5’x 5’ and consisting of geotextile and riprap. Exact location and size to be 
determined during design. Analytical testing will be conducted prior to initial discharge 
to ensure proper treatment. 

Continuous Cleanup: Cleanup of site during construction activities – 1 laborer. 
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Site Restoration: Estimate from previous project. Costs to remove concrete structures, 
repair access roads, and clean up debris. 

3. Excavation of Waste Material, Backfill & Wetland Mitigation: 

Excavation: Excavation rate of approx. 60 CY/hr/excavator, two excavators. Excavated 
volume = 40,800 CY sludge; 12,778 CY cover soils Lagoon 1. Excavation rate limited 
by capacity of S/S treatment process. Cover soil from Lagoon 1 will be stockpiled for 
future use or disposal. Reuse of material not included in cost estimate. Quantity of 
removed material padded by 20%. Other costs include truck bed liners (2 liners/day) and 
covers (1 cover/day). Excavation assumed to be conducted without dewatering below the 
water table. 30% of operation assumed to occur under Level B conditions. 

Odor Suppression: Application of foam odor suppressant during excavation and capping 
of contaminated material. Costs for labor include 1 laborer at $65/hr. Material costs 
include shipping. 

Confirmatory Soil Sampling: Needed to verify/confirm that desired concentration levels 
have been achieved through excavation. Analysis estimate includes Pest/PCBs, VOCs, 
SVOCs, Metals/CN and Dioxins. 

Technician – Soil Sampling: Labor required to collect samples during excavation - 1 
technician at $55/hr. Includes contractor mark up for overhead and profit. 

Sludge Dewatering Structures: Construction costs for a 30’ x 40’ dewatering structure to 
store saturated, contaminated, material before treatment. Components for construction 
determined from EPA document 625/6-89/022; S/S of CERCLA and RCRA Wastes: 
Physical Tests, Chemical Testing Procedures, Technology Screening and Field Activities, 
Section 7.1.3. - Untreated Waste Storage. Exact number and location of structures to be 
determined in design phase. 

Level B Equipment/Operation/Shipping Allowance: Assuming a crew of 15 will need 
equipment and supplies for 30% of the excavation of the contaminated sludge. 

Decontamination of Heavy Equipment: Includes decontamination of 10 pieces of 
equipment, once/day during initial site work, excavation and capping. 

Operation of Trash Pump: Cost to operate a trash pump for decontamination over period 
of initial site work, excavation and capping. See Common Cost Sub-Element Worksheet 
for decontamination of heavy equipment. 

Backfill Excavated Material: Assuming all of the material excavated will be backfilled 
with clean material from a local borrow source, approximately 45,600 CY of fill. 
Backfill 75% of Lagoon 1 to grade, approximately 20,000 CY. 
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Wetland Mitigation: Assuming 1:1 replacement of 2.4 acres of wetlands with locations 
of recreated wetland areas to be determined at the design stage. 

4. Solidification/Consolidation of Waste Material: 

Solidification: Assuming for costing purposes a mixture of 5% Cement (Type 2), 10% 
Fly Ash (C) with water as needed and only treating the excavated wastes from Lagoons 1 
and 5 and the perimeter berm material between Lagoons 1 and 5 and the Hoosic River 
and the berm material between Lagoons 1 and 5. 

TCLP Analysis: Information on frequency of analysis in an email from Richard Scott; 
will input first thing Monday morning. 

Collection & Treatment of Runoff from Dewatering Structures: Estimated time to 
complete excavation and initial installation of cover subgrade is assumed to be 23 wks. 
Analytical monitoring for compliance before direct discharge into onsite infiltration 
galleries. 

Backfill w/common fill – Subgrade: Means unit cost that includes loading washed and 
graded sand at pit, delivering to site, and dumping sand at location. Unit price includes 
localization factor and markups for subcontractor and contractor overhead and profit. 

Rough Grading of Subgrade: Means unit cost for grading with dozer. Unit price includes 
localization factor and markups for subcontractor and contractor overhead and profit. 

Compaction of Subgrade: Means unit cost that includes compacting subgrade using a 
roller, 6” lifts. Unit price includes localization factor and markups for subcontractor and 
contractor overhead and profit. 

Spread/Compact Contaminated Material: Means unit cost that includes spreading 
dumped borrow and compacting with roller in 8” lifts. Unit price includes localization 
factor and markups for subcontractor and contractor overhead and profit. 

5. Cover: Cover components (from base to top) consists of a layer of geotextile, 1.5 feet of 
cover fill and 6” of topsoil. Top of landfill sloped 5% to 7%; sideslopes maximum of 3:1. Area 
of cap = 4.0 acres. 

Cover Soil (Common Fill): Thickness of fill layer taken as 18” over an approximate area 
of 4 acres increased by 30% to account for side slopes. Sand ton = 4 acres x 30% 
increase x 1.5 TONS/CY = approx. 18,900 tons. Gas venting wells costed by assuming 1 
gas vent/ACRE at $1,500/vent based on engineering judgment and experience. 

Geosynthetics: One layer of geotextile installed over 4 acres. 
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Topsoil: 6” layer of topsoil over an approximate 4 acre area increased by 30% to account 
for side slopes. Assuming weight of topsoil = 1.5 TONS/CY x 4200 CY = 6,300 tons. 

Geotechnical Testing of Soil Materials: Grain size analysis at a rate of 1 test/500 tons of 
material for gas collection layer, granular drainage layer and topsoil. 

Drainage Structures: Estimate of material required to build drainage structures for 
landfill cap assuming drainage swale around perimeter of cap footprint (approx. 2,400 
LF) width of 10' and depth of 2', consisting of 10 to 100 lb riprap over nonwoven 
geotextile. An allowance for two heavy stone riprap areas of ~200 SF were assumed for 
construction of heavy drainage outlet structures. 

Erosion Control Blankets: Installation of blankets over cap area of 4.0 acres. Means unit 
price includes localization factor and markups for subcontractor and contractor overhead 
and profit. 

Seeding/Mulch/Fertilizer: Application over cover area of 4.0 acres. Means unit price 
includes localization factor and markups for subcontractor and contractor overhead and 
profit. 

Land Use Restriction: See hourly breakdown and rates included with applicable 
Common Cost Sub-Element Worksheets. 
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